We report the discovery of the Little Cub, an extremely metal-poor star-forming galaxy in the local universe, found in the constellation Ursa Major (a.k.a. the Great Bear). We first identified the Little Cub as a candidate metal-poor galaxy based on its Sloan Digital Sky Survey photometric colors, combined with spectroscopy using the Kast spectrograph on the Shane 3 m telescope at Lick Observatory. In this Letter, we present high-quality spectroscopic data taken with the Low Resolution Imaging Spectrometer at Keck Observatory, which confirm the extremely metal-poor nature of this galaxy. Based on the weak [O III] λ4363 Å emission line, we estimate a direct oxygen abundance of 12 + log(O/H) = 7.13 ± 0.08, making the Little Cub one of the lowest-metallicity star-forming galaxies currently known in the local universe. The Little Cub appears to be a companion of the spiral galaxy NGC 3359 and shows evidence of gas stripping. We may therefore be witnessing the quenching of a near-pristine galaxy as it makes its first passage about a Milky Way-like galaxy.
INTRODUCTION
The observed galaxy luminosity function (LF; Schechter 1976) indicates that low-luminosity, low-mass galaxies are the most common type of galaxy in the universe. From the luminosity-metallicity (L-Z) relation (Skillman et al. 1989; Pilyugin 2001; Berg et al. 2012) , we then expect these lowluminosity galaxies to be among the least chemically evolved environments in the universe.
Metal-poor environments provide a unique opportunity to study the conditions under which the first stars might have formed in the early universe and the subsequent chemical evolution of galaxies (e.g., Cooke et al. 2017) . Local studies of metal-poor systems have typically focused on nearby blue compact dwarf (BCD) galaxies, whose active or recent star formation produces observable emission lines from their H II regions. BCDs are also of particular interest for determining the primordial helium abundance that was set during Big Bang Nucleosynthesis (Izotov et al. 2014; Aver et al. 2015) , constraining the physical properties of massive, metal-poor stars (Thuan et al. 2005 ) that dominated the chemical and physical evolution of the first galaxies, and understanding how these stellar populations interacted with and enriched their surroundings (Madau et al. 2001; Furlanetto & Loeb 2003) .
However, the number of observed low-luminosity, lowmetallicity systems is much smaller than the number of systems predicted by the LF (Morales-Luis et al. 2011) . Although the detection of low-luminosity systems presents an observational challenge due to their intrinsically low surface brightness, observational biases alone cannot account for the dearth of observed BCDs (Sánchez Almeida et al. 2017) . Numerous efforts have focused on the detection of new BCDs (Izotov et al. 2012; James et al. 2015; Guseva et al. 2016; Gao et al. 2017; James et al. 2017 ), but progress has been slow, particularly in the lowest-metallicity regime. Aside from the well-known, low-metallicity systems I Zwicky 18 (Zwicky 1966) , SBS 0335−052 (Izotov et al. 1990) , and DDO68 (Pustilnik et al. 2005) , which exhibit higher luminosities given their metallicity (Ekta & Chengalur 2010) , only two new systems that push on the lowestmetallicity regime of the L-Z relation have been discovered: Leo P (Skillman et al. 2013 ) and AGC 198691 (Hirschauer et al. 2016 ), both through the blind H I 21 cm line Arecibo Legacy Fast ALFA survey (ALFALFA; Giovanelli et al. 2005; Haynes et al. 2011) .
In this Letter, we report the discovery of one of the lowestmetallicity BCDs currently known, J1044+6306, found in the constellation Ursa Major (a.k.a. the Great Bear), which we nickname the Little Cub. In Section 2, we present the results of our spectroscopic observations of the Little Cub made using the Kast spectrometer on the Shane 3 m telescope at Lick Observatory and the Low Resolution Imaging Spectrometer (LRIS) at Keck Observatory. We analyze the spectra and derive chemical abundances in Section 3. In Section 4, we discuss the physical properties of the Little Cub and the environment in which it resides, including its potential interaction with the nearby spiral galaxy NGC 3359. We conclude our findings in Section 5.
OBSERVATIONS AND DATA REDUCTION
The Little Cub was selected as a candidate BCD based on its photometric colors in the Sloan Digital Sky Survey (SDSS) Data Release 12 (DR12). Its discovery is part of a larger program led by the authors to increase the current meager population of the lowest-metallicity galaxies using photometry alone, thus circumventing the need for pre-existing spectroscopic information. Specifically, we queried SDSS DR12 for extended objects (i.e., classified as a galaxy by SDSS) with photometric colors similar to those of Leo P, I Zwicky 18, and other known low metallicity systems. We visually examined the SDSS imaging of 2505 candidate BCDs to eliminate contaminants, such as star-forming H II regions in larger galaxies, and selected a subset of systems to observe and estimate their metallicity. Currently, follow-up spectroscopy has been obtained for 158 candidate BCDs; of these, about 100 new BCDs have been identified, including the Little Cub. Further details of this survey, including the full sample of systems discovered so far, will be presented in a forthcoming paper (T. Hsyu et al. 2017, in preparation) .
Lick Observations
The Little Cub was first observed on 2016 February 2 using the Kast spectrograph on the Shane 3 m telescope at Lick Observatory. The Kast spectrograph is equipped with separate blue and red channels. We used the 600/4310 grism on the blue side, the 1200/5000 grating on the red side, and the d55 dichroic, for an approximate wavelength coverage of 3300-5500 Å and 5800-7300 Å.
Observations were made using a 2 slit aligned at parallactic angle to best compensate for differential atmospheric refraction, for a total exposure time of 3×1800s on both the red and blue channels. The spectrophotometric standard star Feige 66 was observed to calibrate the flux of our spectra. Exposures of the Hg-Cd and He arc lamps on the blue side and the Ne arc lamp on the red side were obtained at the beginning of each night for wavelength calibration. Bias frames and dome flats were also obtained to correct for the detector bias level and pixel-to-pixel sensitivity variations. To obtain a first guess of the metallicity, we assumed an electron density of n e = 100 cm −3 and an electron temperature of T e = 17,000 K in the high ionization zone, which are values typical of H II regions (similar values were derived for the H II region in Leo P; Skillman et al. 2013 ). This method indicated that the Little Cub is extremely metal-poor, with an estimated metallicity of 12 + log(O/H) 7.26.
Keck Observations
Follow-up observations of the Little Cub were made using LRIS at Keck Observatory on 2016 February 16 and 2016 April 3, with the goal of detecting the [O III] λ4363 Å line to obtain a direct oxygen abundance measurement. Using the D560 dichroic, the 600/4000 grism on the blue side, and the 600/7500 grating on the red side, we achieved a total wavelength coverage of 3200-8600 Å, including a ∼200 Å overlap between the red and blue spectra near the dichroic (∼5600Å). We acquired 3×600s and 6×300s exposures in February on the red and blue sides respectively, and in April we acquired 3×1200s and 2×1875s exposures on the red and blue sides. The total exposure time on the red and blue arms are 5400s and 5550s, respectively.
We used a 0.7 slit and observed in 0.6 and 0.8 seeing in February and April, respectively, and used the atmospheric dispersion corrector. Bias frames and dome flats were obtained at the beginning of the night, along with spectra of the Hg, Cd, and Zn arc lamps on the blue side and Ne, Ar, and Kr arc lamps on the red side for wavelength calibration. The spectrophotometric standard star Feige 66 was observed in February and HZ 44 in April for flux calibration. The spectra that we report here are extracted using a boxcar kernel of width 6.2 . The one-dimensional reduced, combined, and flux-calibrated spectrum of the Little Cub taken with Keck+LRIS is shown in Figure 1 . 
Emission Line Measurements
Emission line fluxes were measured using the Absorption LIne Software (ALIS), which performs spectral line fitting using chi-squared minimization. 3 We model the intrinsic shape of each emission line with a Gaussian, where the full 2 The individual exposures were combined using UVES_POPLER, which can be found at: http://astronomy.swin.edu.au/~mmurphy/ UVES_popler/ 3 ALIS is available from: https://github.com/rcooke-ast/ ALIS/ 3700 3900 4100 4300 4500 4700 4900 5100
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Wavelength ( width at half maximum (FWHM) of the intrinsic profile is allowed to vary during the least-squares minimization. We convolve this model with the instrument line spread function, assumed to be a Gaussian. Based on the measured widths of the sky emission lines, we determine the instrument FWHM resolution to be 2.6 Å and 3.1 Å on the blue and red channels, respectively, which we use throughout our analysis. The continuum level around each emission line is fit simultaneously with the Gaussian, assuming a first-order Legendre polynomial; any uncertainty in the continuum placement is therefore folded into the uncertainty on our measured fluxes. All emission lines are tied to have the same intrinsic FWHM and we note that this assumption is justified, as the intrinsic width of the emission lines is much smaller than the instrumental broadening.
As a sanity check of the above modeling, we also measured the integrated flux above the continuum level of each emission line. These values, together with the Gaussian model values, are listed in the first three columns of Table 1 . We find that the resulting flux values from the separate methods, the derived physical properties, and the metallicity, are in good agreement. Henceforth, we adopt the values based on our Gaussian modeling procedure.
The measured emission line fluxes are corrected for reddening and underlying stellar absorption simultaneously using the χ 2 minimization approach described in Olive & Skillman (2001) , using our observed Hβ, Hγ, and Hδ fluxes. We find that the underlying stellar absorption is 1 Å. The total reddening is minimal, with c(Hβ) 0.05, or A V 0.1 magnitudes. Assuming a foreground extinction value of A V = 0.019 magnitudes from the Schlafly & Finkbeiner (2011) Galactic dust reddening map implies only a small amount of internal reddening in the Little Cub, which is consistent with its low metallicity.
The emission line ratios are corrected for the uncertainty of the relative flux calibration across the separate blue and red channels by scaling our measurements of Hα and Hβ to the theoretical Balmer line ratios of an H II region of electron temperature T e = 19,000 K. We note that the scaling of fluxes resulting from these separate channels does not affect the results of our oxygen abundance measurement of the Little Cub. The corrected emission line ratios, normalized to the measured Hβ flux, are presented in the final three columns of Table 1 for the Shane+Kast and the Keck+LRIS observations.
Metallicity Measurement
Calculations of the electron density (n e ) and electron temperature (T e ) were performed using PYNEB (Luridiana et al. 2015) ; the results of these calculations are presented in the bottom section of Table 1 . 4 We use the [S II] λλ6717,6731 Å doublet, which is significantly detected in both the Kast and LRIS data, to estimate the electron density. These data show that the Little Cub's H II region is in the low-density regime, where the [S II] doublet is less sensitive to density (Osterbrock 1989) . Given that our data only afford an upper limit on the electron density, we assume a value of n e = 100 cm −3 in the subsequent ionic abundance measurements, which is both consistent with the expected low-density regime and with the density as determined by the [S II] λλ6717,6731 Å lines.
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For electron temperature measurements, we assume a two-zone approximation of the H II region and calculate separate electron temperatures corresponding to the high and low ionization regions. The electron temperature of the high ionization zone is measured using the ratio of the [O III] λ4363 Å and [O III] λ5007 Å lines. Based on our LRIS data, we estimate the electron temperature to be T e = 18700 ± 2300 K. We do not detect the [O II] λλ7320,7330 Å or the [N II] λ5755 Å lines, which are necessary for a direct measurement of the temperature in the low ionization zone. We therefore estimate a temperature using the Pagel et al. (1992) relation between the high and low ionization zone temperatures, and we include a systematic uncertainty of ±500 K on our estimate of the low ionization zone temperature to account for the spread of model values used to construct the Pagel et al. (1992) relation. The high and low ionization electron temperatures combined with the assumed electron density provide a measure of the gas-phase oxygen abundance, 12 + log(O/H) = 7.13 ± 0.08.
The 6 Monte Carlo realizations. We then calculated the resulting distributions of electron temperature, ionic abundances, and metallicity of each realization. Our quoted temperature and metallicity are based on the mean of these calculations, which are presented in Figure 2. 4. DISCUSSION
Distance and Properties
There are currently no reliable distance measurements to the Little Cub. We present two separate distance estimates using the Mould et al. (2000) and Masters (2005) flow models, which correct for the local velocity field. These models predict the distance to the Little Cub to be 20.6 Mpc and 15.8 Mpc, respectively. We note that flow model estimates can be highly uncertain for nearby galaxies. Calculations of distance-dependent properties are listed in Table 2 and described below.
The Hα luminosity, L(Hα), is determined using our measured Hα flux combined with our assumed distances. The star formation rate (SFR) is derived using the relation between L(Hα) and SFR (Kennicutt 1998) . We have divided the Kennicutt (1998) SFR by a factor of 1.8; this correction accounts for the flattening of the stellar initial mass function (IMF) below 1 M (Chabrier 2003) relative to the power-law Salpeter IMF used by Kennicutt (1998) . There is some additional uncertainty in this conversion from L(Hα) to a SFR due to the metal-poor nature of the Little Cub; O stars may be Hβ λ4861 1.000 ± 0.018 1.000 ± 0.016 1.000 ± 0.035 1.000 ± 0.018 1.000 ± 0.016 1.000 ± 0.035 NOTE-All calculations of electron temperature and ionic abundances assume an electron density of ne = 100 cm −3 . For measurements based on our Kast data, where we do not detect the temperature-sensitive [O III] λ4363 Å line, we assume Te = 17,000 K in the high ionization zone and Te = 14,500 K in the low ionization zone, which is typical of metal-poor H II regions (Skillman et al. 2013) . 6 Monte Carlo realizations of the electron temperature in the high ionization zone and the resulting oxygen abundance. The contours represent the 1σ, 2σ, and 3σ levels, and the starred symbol represents the most likely value of the temperature and metallicity. The margins show the projected distribution of the temperature and metallicity. more efficient ionizers in low metallicity environments than their counterparts in more metal-rich environments, from which the Kennicutt (1998) calibration is derived. This may lead to an overestimate of the Little Cub's SFR.
The H I flux density is calculated from data collected with the Westerbork Synthesis Radio Telescope (WSRT; Boonyasait et al. 2001 ) and the resulting H I mass is estimated using the equation presented in Walter et al. (2008) . We estimate the stellar mass of the Little Cub using the stellar mass-tolight ratio color correlation given in Bell et al. (2003) , combined with the solar absolute magnitudes reported by Hill et al. (2010) . 6 We report a stellar mass using the i-band coefficient in combination with the r − i color of the Little Cub, as these bands are the least affected by the current burst of star formation. We have also removed the contribution of the emission lines from the r-band, which amounts to 26% of the total flux. Based on these calculations, we find that the Little Cub is notably gas-rich, with an H I gas to stellar mass ratio of M H I / M * ∼ 96.
Environment
6 Our reported stellar masses have been divided by a factor of 1.26 to correct the "diet" Salpeter IMF employed by Bell et al. (2003) to the Chabrier (2003) IMF, which we use in the SFR. NOTE-Distance estimates to the Little Cub are based on two separate models of the local peculiar velocity flow. We note that all derived properties are dependent on the distance by a factor of D 2 .
The Little Cub has been previously and independently identified as a UV source embedded in an isolated H I cloud near the barred spiral galaxy NGC 3359 (de Mello et al. 2012 ) and suggested to be a potential satellite of NGC 3359 due to their proximity on the sky (∼14.9 separation) and similar heliocentric velocities (Ball 1986 ). While more precise distance measurements to both NGC 3359 and the Little Cub are required to confirm that the two systems are indeed interacting, the relative velocity of 53 km s −1 suggests that the Little Cub is a satellite of NGC 3359. A recent estimate of the distance to NGC 3359 (20.8 Mpc; Tully et al. 2013) using the Tully-Fisher Relation is in agreement with our estimate of 20.6 Mpc to the Little Cub using the Mould et al. (2000) model. At this distance, the separation between the Little Cub and NGC 3359 on the sky places the Little Cub at a projected distance of 90 kpc from its potential host galaxy.
In Figure 3 , we show a three-color SDSS image of NGC 3359 and the Little Cub, overlaid with H I contours from WSRT. H I gas is clearly detected around the Little Cub, exhibiting the highest column density in the region of current star formation. We also note an elongation of H I gas in the direction of NGC 3359, which is a strong indication that gas is being stripped from the Little Cub. In the context of our own Local Group, it is unusual for satellites of more massive galaxies, such as the Little Cub, to contain much gas; all dwarf satellites within 270 kpc of the Milky Way and M31 (with the exception of Leo T and the Magellanic Clouds) are quiescent and undetected in H I (Grcevich & Putman 2009 ). This is in stark contrast with isolated dwarf galaxies, which are gas-rich and almost always observed to have active star formation. The environmental differences in which we have found gas-poor and quiescent versus gas-rich and star-forming dwarf galaxies suggest that the timescale for satellite quenching by their massive host is short (Fillingham et al. 2015; Wetzel et al. 2015) .
However, a recent study by Geha et al. (2017) found that the majority of satellites around a sample of eight Milky Way analogs were star-forming, suggesting that Milky Way's satellite population may be atypical. If NGC 3359 and the Little Cub are truly interacting, we may be witnessing a rare example of a low stellar mass dwarf satellite being quenched due to the presence of a more massive host galaxy (Simpson et al. 2017 ). The Little Cub will be a particularly intriguing laboratory to test our current understanding of dwarf satellite galaxy evolution, which may be biased by our studies of the Local Group.
CONCLUSION
We present Shane+Kast and Keck+LRIS observations of the BCD galaxy J1044+6306, which we nickname the Little Cub, found in the constellation Ursa Major. Our analysis of these spectra show that the Little Cub is one of the lowest-metallicity star-forming galaxies known in the nearby universe, with a direct gas-phase oxygen abundance of only12 + log(O/H) = 7.13 ± 0.08. We estimate that the Little Cub contains roughly 10 5 M of stars and is gas-rich, with a neutral gas to stellar mass ratio of 96.
We report that the Little Cub exhibits a velocity offset of 53 km s −1 from a nearby grand design spiral galaxy (NGC 3359), at a projected distance of just 69-90 kpc. The Little Cub also shows evidence of neutral gas being stripped, further supporting the idea that these two systems are interacting. While accurate distance measurements to the Little Cub and NGC 3359 are required to confirm their physical proximity, the possible interaction between the two systems provides a unique opportunity to study the contribution of different stripping mechanisms, such as ram-pressure versus tidal stripping, relevant in satellite quenching, as well as the building of more massive galaxies through the accretion of smaller satellite galaxies.
The Little Cub was selected as a candidate metal-poor system based only on its photometric colors, as part of a larger survey led by the authors to combine SDSS imaging with spectroscopic observations to identify new metalpoor star-forming galaxies in the local universe. To date, this program has yielded highly successful results-we have confirmed about 100 new BCDs, with nearly half the systems estimated to be in the low metallicity regime (T. Hsyu et al. 2017, in preparation) , making them less than or equal to a tenth solar metallicity in gas-phase oxygen abundance. This new method is especially promising given the increasing wealth of photometric information that will result from other large area sky surveys such as Pan-STARRS, the Dark Energy Survey (DES), and the Dark Energy Camera Legacy Survey (DECaLS).
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